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Introduction
9The COVID-19 pandemic has wreaked
havoc in the world.
9Academic institutions, especially higher
education systems had profound effect on
their regular activities by the pandemic.
9College students’ life, especially mental
health was affected during this time.

Purpose
The purpose of this study was to assess
the overall fear of COVID-19, anxiety,
and stress of college students and their
coping mechanism in a state university in
the Shenandoah Valley.

Methods
¾An online survey was conducted
among the enrolled students at
James Madison University.
¾JMU’s bulk email service was
utilized to share the survey
invitation.

Methods
¾Dependent Variables:

Methods
Data Analysis:

Inferential statistics:

(b) Generalized Anxiety Disorder
7 (GAD-7) Score.

¾Descriptive analysis.

i. Females had significantly higher
fear of COVID-19 than males.

I. Seven (7) Likert-type
questions.

¾General linear regression
models were used to
estimate association
between dependent
variables and other
variables.

ii.Non health major students had
significantly higher fear of COVID19 than health major students.

¾Statistical inferences were
based on 95% confidence
intervals (CI).

iv.Females had significantly higher
GAD-17 score than males, i.e.
overall higher anxiety among
females.

II. Answer choice:
1. Not at all to Nearly every day
(0 to 3).
2. Score range: 0 to 27.
(c) Patient Health Questionnaire 9
(PHQ-9) score.

I. Nine (9) Likert-type questions.
II. Answer choice: Not at all to
Nearly every day (0 to 3).
1. Strongly disagree to Strongly
agree (1 to 5).
2. Score range: 7 to 35.

¾Inferential analysis:

Results
Descriptive statistics:
i. Sample consisted of 680
participants.
ii.Females 80.4%, Males 19.6%.
iii.White: 81.9%.

¾Other Variables:

iv.Mean age: 22.14 ± 5.48 years.
v.Diagnosed with COVID-19:
21.4%.

¾To increase participation, gift cards
were distributed among students.

a)Age.

¾Gift card recipients were choses by
lottery.

c)Ethnicity.

Measures

e)College.

¾Dependent Variables:

vii.Undergraduate students:
78.0%.

f)Off or on campus.

viii.Health majors: 41.4%.

g)Diagnosed with COVID-19.

ix.Fear of COVID-19 score:

(a)Fear of COVID-19 Score.
I. Seven (7) Likert-type
questions.
II.Answer choice:
1. Strongly disagree to Strongly
agree (1 to 5).
2. Score range: 7 to 35.

Results (Contd.)

b)Gender.
d)Degree program.

h)Vaccinated against COVID-19.

vi.Vaccinated against COVID19: 19.8%.

1. Mean: 15.78 ± 6.0
x.GAD-7 score:
1. Mean: 8.47 ± 5.84.

iii.Those who did not receive vaccine
against COVID-19 had significantly
higher fear of COVID-19.

v.Females had significantly higher
PHQ-9 score than males, i.e. overall
higher depression among females.

Discussion
n and
Conclusion
¾Results highlight that the fear of COVID19 and overall stress was higher among
female students, students without COVID19 vaccine, those who did not have
background in health majors.
¾University based health education
programs should emphasize covid-19 and
other infectious disease awareness,
especially among the non-health major
students.
¾Universities should extend and improve
their counseling services to the student
population.

xi.PHQ-9 score:
1. Mean: 8.41 ± 6.24.

For further Information, please contact: Raihan Khan, Ph.D., Department of Health Sciences, James Madison University, Harrisonburg, VA; Email: khanrk@jmu.edu
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Background
●

●

Limitations of Traditional Methods

Vaccination is extremely effective at protecting against severe
disease, hospitalization, and death caused by COVID-19

●

Traditional site selection does not account for daily travel routines

●

But a site placed along the path of a resident’s daily routine is
often a better option for them than one placed near their home

But large vaccination rate disparities by race / ethnicity, age
group, and geography (urban vs rural) persist in Virginia

VDH Dashboard
●

Works with any web browser, but restricted to CoV Network

●

Allows users to select and zoom to specific Health Districts

●

Allows users to select various subpopulation options:
“Whole Population”, “Age 20-29”, “Age 20-39”, “Age 30-39”,
“Black”, “Black or Latino”, “Latino”, and “Unvaccinated”

●

User can enable or disable specific candidate sites including:
Community Centers, DMV Offices, Fire-EMS Stations, Libraries,
Local Government Buildings, Shopping Malls, and Schools

●

Updated weekly, including major holidays

●

Future work to include validation vs traditionally placed clinics,
and adjustment for smartphone ownership rates by subpopulation

Mobility-Driven Placement by UVA
●
●

Uptake depends on acceptance, accessibility, and advertisement
VDH greatly increases accessibility with mobile clinics

●

Anonymized data from SafeGraph includes visits per Point of
Interest (POI) and Census Block Group (CBG) of origin of visitors

●

Joined with CBG data on race/ethnicity, age, and vaccination status
doi.org/10.1101/2021.12.15.21267736

Photo courtesy of VDH Vaccine Unit

Traditional Location–Allocation
●

Requires candidate facilities, population data, and a road network

●

Calculates driving time from all demand points to all candidates

●

Selects clinic sites to minimize population-weighted travel time

Comparison to Traditional Methods
●

New mobility-driven methods found heavily trafficked POIs that
were missed by traditional methods or given insufficient coverage

●

Traditional methods selected sites that were not routinely visited

Author Affiliations and Contact Info
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1. Virginia Department of Health, Richmond, VA
2. Biocomplexity Institute – University of Virginia, Charlottesville, VA
3. Dept. of Computer Science – University of Virginia, Charlottesville, VA
4. Dept. of Computer Science – Stanford University, Stanford, CA
5. Deloitte Consulting LLP, Los Angeles, CA
Point of Contact: alex.telionis@vdh.virginia.gov
For more details see: Mehrab, Zakaria, et al. "Data-Driven Real-Time Strategic Placement of
Mobile Vaccine Distribution Sites." medRxiv (2021). https://doi.org/10.1101/2021.12.15.21267736
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Introduction
Existing research on the impact of the COVID-19 pandemic on students' mental
health and academic success reports adverse effects during the early stages of
the pandemic due to the abrupt campus closures. However, with the relaxation of
some restrictions, college students are allowed to return to in-person learning amid
new policies. Few data exist regarding the mental health of college students during
campus reopening. This study aims to explore students' perceptions on several
topics related to the pandemic and how campus reopening and a "return to a new
normal" may impact this vulnerable population's mental health.

Objectives
• Evaluate the mental health impact on the reopening of campus and a return to
a “new normal.”
• Investigate students’ perceptions and experiences of campus reopening and
returning to the “new normal.”

Methodology
Study Population
• Old Dominion University (ODU) students aged 18 years or older who
are enrolled in Spring 2022.

Study Design & Sampling
• A cross-sectional survey was used. The sample was selected using a
stratified random sampling method to represent the gender distribution
of 43% male and 57% female of the total enrollment at ODU.

Variables
• The survey, administered through Qualtrics Survey software, includes
questions to capture demographic characteristics, self-reported use of
mental health services, and questions assessing students' experiences
and perceptions of ODU campus reopening events and policies over
four weeks.
Statistical Analysis
• Descriptive statistics using frequency and percent were used to
summarize the students' characteristics.
• Bivariate analyses were conducted using Chi-square & Fisher Exact
tests.
• Multivariable penalized logistic regression was used to identify factors
associated with MHS use during campus reopening.
• SAS Studio was used for analysis, and the significance level was set
at p< 0.05.

Results
Sample Characteristics
• A total of 236 students completed the survey: Response rate = 23%
• 54.66% are between the ages of 18-24, about 77% of the respondents are
undergraduate students, 56.36% of those students identify as Caucasian,
70.76% are employed, and 77.55% live outside the family home (Table 1).
Bivariate Analysis
Statistically significant association between self-reported use of MHS during
campus reopening and Student status (p=0.0314), MHS use pre-pandemic, during
the pandemic, and intention to use in the next 30 days (p < 0.001) (Table 2).

Results (Cont.)

Results (Cont.)

Multivariate Analysis

Table 3: Results of the Multivariate Analysis for Predicting MHS
Use During Re-opening

Respondents’ self-reported use of mental health services shows a statistically
significant relationship between using mental health services prior to the pandemic
and mental health services during campus reopening: OR=7.33, 95%CI=(2.54,
21.13) (Table 3).
Students’ Perceptions of MHS Use and Campus Reopening Policies

Selected Characteristics
Full-time Student vs. Part-time Student

Odds Ratio (95% CI)
0.29 (0.51-1.62)

• There is a greater increase in MHS use during the pandemic than prepandemic: 19.57% vs. 13.92% (Figure 1).

Hard vs. Soft Disciplines

1.34 (0.51-3.53)

Undergraduate vs. Graduate

1.59 (0.53-4.76)

• While 56.72% of students surveyed did not take online classes prior to the
pandemic, 40.52% felt they learned the same way when taking in-person
classes, and 58.40% of students reported positive experiences when asked
about receiving support from ODU during the pandemic (Figure 2).

Male Vs. Female

0.48 (0.16-1.49)

Employed vs. Unemployed Statuses

0.82 (0.29-2.28)

MHS pre-pandemic vs MHS during campus
reopening

7.33 (2.54-21.10)

Table 1: Sample Characteristics
Selected Characteristics

n

%

129

54.66

Age Group
18-24

Table 2: Use of MHS during Re-opening
Selected
Characteristics
Age group

Yes (%)

No (%)

18-24

14 (53.85%)

115 (55.02%)

11 (42.31%)

59 (28.23%)

1 (3.85%)

20 (9.57%)

30.08

25-34

35-44

21

8.9

35-44

45 and older

15

6.36

45 and older

Asian

17

7.2

Black or African American

53

Caucasian
Two or more races
Other/Prefer not to say

25-34

71

0.2349

0 (0%)

15 (7.18%)

Full-time

25 (96.15%)

163 (86.70%)

22.46

Part-time

1 (3.85%)

45 (21.63%)

135

56.36

Discipline Area

11

4.66

Hard

12 (46.15%)

73 (37.06)

22

9.32

Soft

14 (53.85%)

124 (62.94%)

Undergraduate

184

77.97

52

22.03

Undergraduate
18 (69.23%)
Graduate (Maters &
8 (30.77%)
Doctoral)

165 (78.95%)

Graduate

167

70.76

MHS Use

Student Status

Race

Class Standing

Employed
Not employed

0.0314

0.3693

Class Standing

Employment Status

0.2603

69

29.24

Pre-Pandemic (Yes) 11 (42.31%)

Live outside family home

183

77.55

Live in family home

53

22.46

During Pandemic
(Yes)
Next 30 days

Living Arrangement

P-value

44 (21.05%)

22 (10.53%)

0.0001

19 (73.08%)

27 (13.04%)

<.0001

17 (70.83%)

19 (9.09%)

<.0001

Discussion
• Given these findings, study authors suggest increased consideration of
students' mental health status as a facilitator of learning and a need for further
evaluation of in-person versus online learning to restructure higher education
courses to best meet the needs of students.
• Future studies should consider expanding to additional college campuses and
further explore the mental health impact of campus reopening on students and
students' perceptions and experiences of campus reopening events.
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